Background: In untreated extraction sockets, buccal bone remodeling compromises the alveolar ridge width. The aim was to assess histologically the efficacy of using a dual-layer of membranes (high density poly-tertrafluoroethylene [dPTFE] placed over collagen) for ridge preservation (RP) in fresh extraction sites. Material and methods: Eight beagle dogs were used. Following endodontic treatment of mandibular bilateral second (P2)-, third (P3)-and fourth (P4) premolars, mandibular bilateral first premolars and distal roots of P2, P3 and P4 were extracted atraumatically. Animals were randomly divided into four treatment groups. Group-1: Control-no treatment; Group-2: allograft placed in alveolum and socket covered with dPTFE membrane; Group-3: allograft placed in alveolum, buccal plate overbuilt with allograft and socket covered with dPTFE membrane; Group-4: allograft placed in alveolum and covered with dual layer of membranes (dPTFE placed over collagen). No intent of primary closure was performed for all groups. After 16-weeks, animals were sacrificed and mandibular blocks were assessed histologically for buccolingual (BL) width of alveolar ridge, percentage of bone formation and marrow spaces and the remaining bone particles.
Group-4 than those in Group-1 (P<0.05). Amount of newly-formed bone existing in each socket was higher among extraction sockets in Group-4 than those in Group-1, Group-2 and Group-3 (P<0.001). There was a significant difference in the percentage of bone marrow spaces between all groups (P<0.001). There was no significant difference in the number of non-resorbed bone particles between the groups. Conclusion: Using a dual layer of membrane was more effective in RP than conventional socket augmentation protocols. over collagen). No intent of primary closure was performed for all groups. After 16-weeks, 48 animals were sacrificed and mandibular blocks were assessed histologically for buccolingual 49 (BL) width of alveolar ridge, percentage of bone formation and marrow spaces and the 50 remaining bone particles.
51
Results: BL width of the alveolar ridge was significantly higher among sockets in Group-4 than 52 those in Group-1 (P<0.05). Amount of newly-formed bone existing in each socket was higher 53 among extraction sockets in Group-4 than those in Group-1, Group-2 and Group-3 (P<0.001).
54
There was a significant difference in the percentage of bone marrow spaces between all groups 55 (P<0.001). There was no significant difference in the number of non-resorbed bone particles 56 between the groups. 
MATERIALS AND METHODS

109
Ethical guidelines
110
The study protocol was approved by the research ethics review committee of the Eng. A. sectioned with a high-precision diamond disk at about 150 mm and were ground to about 30 mm.
193
The slides were stained with acid fuchsin and toluidine blue as described earlier. 22 The following 
Histological analysis
236
In Group-1 (at 10X), mandibular cortical bone surrounded by oral mucosa was observed 
240
In Group-2, osteons cells and cortical bone with mature compact and trabecular bone can 241 be seen (Figure 3a) . At 40X magnification, particulate graft, compact and mature bone was (Figure 3d ).
247
In Group-3, cortical, compact and mature bone were observed with fibrointegrated and newly formed bone (Figure 4a-4f) .
253
In Group-4, at 10X magnification (Figure 5a ), large amount of trabecular bone were Toluidine blue acid fuchsin.
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(a) Mandibular cortical bone surrounded by oral mucosa in the area of the first premolar tooth.
347
The apex of the canine root surrounded by periodontal ligament can also be seen at 10X 
